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Anatomical variations were investigated in rhizomes of Atractylodes lancea and A. 
chinensis , which are original plants of Chinese natural medicine "Cangzhu". In A. lancea , 
three groups are recognized. The first group, all members of which are growing in 
Maoshan mountain, Jiangsu Province, is characterized by having smaller size of oil 
cavities, little phloem fiber and absence of cotton-like white crystals. The second group 
is of plants only in Taohuachong, Hubei Province. In the rhizome of this group polarized 
and thread-like crystals are observed under a microscope. The third group occurring in 
Anhui, Hubei, Shaanxi, Henan and Shandong Provinces shows rather wide ranges of 
variations of oil cavities and fibers in phloem and xylem. In contrast to A. lancea , A. 
chinensis has narrower ranges of variations in rhizome anatomy, and subgroups are not 
recognized in the species. Compared with A. lancea , A. chinensis, as a whole, has smaller 
size of oil cavities, and much more fibers in xylem. However, variations of these 
characteristics are partially or in some cases entirely overlapped with the variations in A. 
lancea , and there are materials not exactly identified as the one of the two species. 
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Table 1. Collection data of Atractylodes used in this study* 


Species Locality 

Abbr. of 
locality 

Collecting 

date 

No. of indiv. 
investigated 

Atractylodes lancea 




Xuebu, Jintanxian, Jiangsu Prov. 

Xu 

91.10.15 

15 

Huangjinshan, Houzhowxiang, Liyangxian, 

Jiangsu Prov. 

Li 

90.10.27 

15 

Foshan,Tangshanzhen, Nanjing 
city, Jiangsu Prov. 

Fo 

90.10.24 

15 

Yazitou, Baohuashan, Jurongxian Jiangsu Prov. 

Ya 

90.10.25 

15 

Xinhua, Huangshan city, Taipingqu Anhui Prov. 

(£«#±¥EftULlTfTfr%) 

Hu 

91.10.13 

15 

Taohuachong, Yinshanxian, Hubei Prov. 

Ta 

91.10.4 

15 

Caodianzhen, Suizhow city, Hubei Prov. 

Ca 

91.10.1 

15 

Wudangshanzhen, Danjiangkou city, Hubei Prov. 

(?»#»?! Piff AS lliM) 

Wu 

91.9.29 

15 

Ludianxiang, Danjiangkou city, Hubei Prov. 

Lu 

91.9.28 

15 

Huangcaopinggou, Liubaxian, Shaanxi Prov. 

Ba-I 

94.9.13 

10 

Mt. Laoyashan, Liubaxian, Shaanxi Prov. 

Ba-II 

94.9.13 

10 

Mt. Zhongnanshan, Baolongyu, Wangzhuanxian, 

An-I 

94.9.15 

4 

Changanxian, Shaanxi Prov. 

An-II 

94.9.15 

5 

Mt. Huashan, Beimaojian, Huayangxiang, 

Huayin city, Shaanxi Prov. 

*oj) 

Hs-I 

94.9.17 

10 

Mt. Huashan, Liugou, Huayangxiang, 

Huayin city, Shaanxi Prov. 

mmmmmmwm, $ui) 

Hs-II 

94.9.17 

10 

Mt. Guanyunshan, Lushixian, Henan Prov. 

mmmm, ®*uj) 

Sh-I 

94.9.20 

10 

Mt. Huoyanshan, Lushixian, Henan Prov. 

Sh-II 

94.9.20 

10 

Mt. Songshan, Yubifeng, Dengfeng city, Henan Prov. 

mmm 

So 

94.9.23 

10 

Niushankou-cun, Dajinkou-xiang, 

Taishan-ju, Taian city, Shandong Prov. 

Tt 

92.9.18 

10 
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Atractylodes chinensis 


Mt. Yuntai, Shimen, Lianyungang 
city, Jiangsu Prov. 

Yun 

90.10.18 

10 

Xiaogonglin-ju, Laoshanlinchang, Qingdao 
city, Shandong Prov. 

Lao 

92.9.16 

10 

Zhaodiangou, Ruanzaohui-cun, Zhangshiyan 
-xiang, Zanhuang-xian, Hebei Prov. 

Za 

92.9.1 

10 

Xierdaogou, Erdaojian-cun, Mazhangzi-xiang, 
Chongli-xian, Hebei Prov. 

Ch-I 

92.9.8 

10 

Dayushugou, Luojiahung, Fangdi-xiang, 
Chongli-xian, Hebei Prov. 

±mmm 

Ch-II 

92.9.8 

10 

Damiao-cun, Damiao-zhen, Chengde city, 

Da-I 

92.9.11 

10 

Hebei Prov. 

Da-II 

92.9.11 

10 


*Voucher specimens are deposited in the herbarium of Tsumura Central Research Laboratories. 



Fig. 1. Localities of Atractylodes plants used in this study. •; 
A. lancea. I; A. chinensis. See Table 1 for locality 
information of abbreviations. 
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Fig. 2. A diagrammatic illustration of 
Atractylodes rhizome. A vertical bar 
indicates the position where 
transections of rhizome are observed. 
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H5«4U2fi 

^ * U > <7)3ts s 0 & V i ^ ® * IF ^ tf> tf 

h b 0 ^2*f&. SfcfcT^jRMfctSi&W 

$tL^V^C0^o7t 
(Fig. 8). >NMfc|§&l2f±, 



Fig. 3. Rhizomes of Atractylodes lancea and A. chinensis. A, C: Atractylodes lancea. B, D: 
Atractylodes chinensis. A: A sketch of A. lancea rhizome, roots are removed. B: A 
sketch of A. chinensis rhizome, roots are removed. C: A diagram of transection of A. 
lancea rhizome. D: A diagram of transection of A. chinensis rhizome, cx, cortex, kl, 
cork layer, m, pith, or, oil cavity, ph, phloem, phf, phloem fiber, wf, xylem fiber, xy, 
xylem. Scale bars; 1mm. 
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Fig. 4. Anatomical illustrations of Atractylodes lancea and A. chinensis. A, B: A. 
lancea. C, D: A. chinensis . cn, needle crystal of calcium oxalate, in, crystal of 
inulin. kl, cork layer, m, pith, or, oil cavity, ph, phloem, phf, phloem fiber, st, 
stone cell, v, vessel, wf, xylem fiber. Scale bars; 500 ji m in A, C, 100 ju m in B, 
D. 
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Fig. 5. Two types of cotton-like crystal in 
Atractylodes lancea. A: Thread and polarized 
type, in materials from Taochuachong, Hubei 
Province (Ta). B: Needle and polarized type, 
in materials from Ludianxiang, Hubei 
Province (Lu). Scale bars; 100 p m. 
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Fig. 6. Measurement of rhizomes in Atractylodes species. Left: Diameter (ellipse major 
axis) of oil cavity in transections. Right: Number of oil cavity per 1 cm in transections. 




Fig. 7. Measurement of rhizomes in Atractylodes species. Left: Ratio of oil cavity area to 
transection area. Right: Ratio of xylem fiber area to xylem area in transections. 
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Fig. 8. Measurement of rhizomes in Atractylod.es species. Left: Frequency of phloem fiber 
occurrence in transections. Right: Frequency of cotton-like crystal occurrence in 
transections. 
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